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“Graphephorum flexuosum , only doubtfully referred to 
Graphephorum by Prof. Thurber, is neither one nor the other, 
but a good genus. 

Graphephorum melicoides should be Trisetum melicoides, or if 
a genus (( Graphephorum ) be made for it, it should come next to 
Trisetum or Avena, for it is evidently Avenaceous. ” 


The Fossil Flora of the Globe . 1 


BY LESTER F. WARD. 


Historical View. —The writers of antiquity make no men¬ 
tion of any form ot vegetable petrification. The earliest allusion 
to the subject was made by Albertus Magnus in the thirteenth 
century. Agricola and Gesner treated of petrified wood in the 
sixteenth century. The first mention of any kind of vegetable 
impression in the rocks was made by r Daniel Major, of Jena, in 
1664. In Edward Ehwyd, of Eondon, wrote an extensive 
jWB&tise on such impressions. He maintained that ^cy were the 


In 


*wv v/11 outu ULIJ/IUOOlUlJJ?. lie luaimttiuvu — '-j 

remains of plants that had perished in the Noachian deluge. 

1~09 kcheuchzer, of Switzerland, defended this view in. hjs 

Herbarium Piluvianum/’ a large work, in which he described 

mid figure] many fossil plants, referring them to species living 

in Europe, In 1718 this author went so far as to classify the 

0, ^il plants according to the system of Tournefort. . In 1723 he 

publignjd a new edition of the 11 Herbarium Diluvianum, into 

which he introduced this classification, and enumerated 445 

species.. A powerful reaction against this method followed, 

comparisons with living plants were carefully made, which fade* 

to establish the identity of the fossils. The idea of their exotic 

origin was thereupon suggested, and for a time prevailed, but 

°wards the close of the eighteenth century this in turn gave 

to^the true view of the existence of the former geologic pe- 

n 0f s floras of their own differing from that of the present. 
•»arou von i -i„,i ontir»r»l and was followed 


founded 


®aron von Schlotheim headed this new school, and was followed 
, y ^°unt Sternberg and Adolphe Brongniart, who jointly 

- the science of vegetable paleontology in the first 
1 ,ar ter of the present century. 

__^ejirst attempt to place it upon the footing of a system atic 

I-hi]X sl ^ Ct > P re Pared by the author, of a paper read before the A. A. A. 8.. 

^S? !U >el|>hia, 1884^^™ _ ^ 
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1818. 


science was made by Rev. Henry Steinhauer, of Bethlehem, 
Pennsylvania, in a paper read before the American Philosophi¬ 
cal Society, and published in its “Proceedings” for the year 

In this paper he described and figured ten species ot 
Waller’s genus Phytolithus, which was made to embrace nearly 
all forms of vegetable fossils. Two years later Schlotheini, in 
his “ Petrefactenkunde ” applied specific names to 78 fossil 
plants. Brongniart^ in his “ Prodrome,” published in 1828, 
went much farther. He referred many fossil plants to living 
genera, and created a largen umber of new extinct genera. He 
enumerated 501 species, many of which were fully characterized 
and thoroughly illustrated in his “ Histoire des V£getaux Fos- 
siles.” 

A census of fossil plants was taken by Unger in 1845, which 
showed that the number of known species had increased to ld-HS. 
In 1848 Goppert made a similar enumeration, and found 2,055 
species. The extraordinary activity that followed in the devel 
oping of new fossil floras rendered it possible for Schimper, in 
1-S74, to describe about 0,000 species in his great work, “ Iraitc 
de Paleontologie Vegetale.” The decade which has elapsed 

since the appearance of that work has witnessed extensive inves¬ 
tigations in this field, particularly in the arctic regions andi® 
the United States, and the number of fossil species now known 
to science is probably between eight and nine thousand. 

Geological \ iew. —The most ancient vegetable „ 
known are two species of Ohlhamia from the Cambrian of In¬ 
land. From the Lower Silurian 44 species, chiefly marine alg it 

■en named. Amontr these, however, are included th< 


remain 


have been 


earliest terrestrial forms, viz., Eopteris Morierei , Sap., . 

*uw, primtEvum, Lx., and two other vascular plants from the Cm 

3 species of the Upper Silurian, five a rt 
vascular plants, and these include Cordaiten Rohbii , Dawson, n 00 

The Devonian furnish 188 species of fossil plants, 11 

which ferns play the leading role, while from Permo-Carboni er 

Otis strata nearly two thousand species are known. 

species are round in the whole of the Trias. With the Kbetic 

1 « ^ ^ H ~ 
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cinnati Group. Of the 1 
vascular 

Herault. 


Only 


- ^-in tuc wuoie or ine irias. mi . 

new impulse is felt increasing to the Oolite, in which 419 
occur. The Upper Jurassic and Lower Cretaceous are sparing.' 
supplied with the remains of vegetation, but in theCenoman ,a ® 

to which the beds of VUitie, Greenland, and our own Da'*’ 

__ 7 ' ^ /x rv 


Group of Kansas and Nebraska ____ 

of fossil plants have already been found. T 
its probable equivalent in the west, the Fort 


pecie 


Group 
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nearly destitute of vegetable remains, but the Senonian immedi¬ 
ately overlying it, with which the Canadian geologists have cor¬ 
related certain rich plant beds of British Columbia, and to which 
1 leer’s flora of Patoot, Greenland, must be referred, yields more 
than 350 species. The Laramie Group of the western United 
States is thought to be extreme Upper Cretaceous. This is very 
rich in plants, and 333 species have already been described trom 

WPf h orizon. 

The Tertiary flora is much more abundant than even that of 


the Carboniferous. 


The Eocene furnishes nearly 800 species 


(including our Green River Group and the Paleocene beds of 
bezanne and Gelinden). The Oligocene of Europe yields a some¬ 
what larger number. The maximum is attained in the Miocene, 
honi which more than three thousand fossil plants are known, 
■the Miocene practically closes the geological series so far as veg¬ 
etable paleontology is concerned. Only about. 150 Pleiocene 
species exist, and a still smaller number from the Quatenary. 

Botanical View.— I. First appearance of types. 

The Oldhamias of the Cambrian, mentioned in the last paper, 
classed as marine alg£e of the order Floridece. The ferns, 
fyuisetineoe, and LycopodinccB all appeared in the Lower Silurian. 
3ne species of Cordaites , which is now regarded as the ancestral 
type ot Coniferce, occurs in the Upper Silurian. The Wuzocar- 

according to Dawson, existed in the Devonian of Canada 
and Brazil. 


The Cycadacece and the Monocotyledons have their earliest 
. nown representatives in the Carboniferous. The order Gaatace* 
^presented , according to Heer, in the Oolite of Siberia by his 

species Ephedrites anti<puis. The Dicotyledons first appear in the 

rgonian of Kome, Greenland, through Heer's single speeiea 
opulus primeeva. All three of the divisions of dicotyledonous 
F nts occur in great, abundance in the Cenomanian. If the 
§eous Selaginella is regarded as belonging to the IAffulo>t<x f this 
- nia transitional type also tirst appears in the Cenomanian, at 

^ane, Greenland. . 

All the leading tvpesof vegetation are thus introduced with- 

ceous g later d ° W “ the g eo, °g ical scale than the Crcta * 


Ti °f maximum relative predominance of each type, 

snm* 6 I1 \ ar *! le a ls £e > of course, being the only vegetation, were 
nte cS j the Cambrian and early Silurian. The maxi- 
w Te l * ve P re dominance of each of the other principal types 
reached as follows: The ferns in the Permian, the Equiset- 
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Number of Species of each of the Principal Types of Vegetation that have been 

present time, as nearly as it is possible to ascertain , together with the 
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inew and the Lycopodinecr in the Carboniferous, the Cyettdaceot 
in the Lias or Oolite, the Conifercr in the Wealden or Neocom- 
ian, the Monocotyledons in the Eocene, the monochlamydeoos 
Dicotyledons in the Cenomanian, the polypetalous Dicotyledons 
in the Miocene, and the gamopetalous Dicotyledons in the pres¬ 
ent living flora of the globe. , 

III. Probable true period of origiu and of maximum abso 

lute development of each tvpe. 
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fouml Fossil in each .Geological Formation; also, the number existing at the 
percentage that each type forms of the total flora if each formation. 


PH.ENOGA MS. 
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Cellular Cryptogams of some kind probably lived in the 

^'irentian, and account for the graphite beds and dark carbon- 


Vi ~ ~ [-* - 

- 7 —account for the graphite beds and dark carbon- 
matter of certain Archlean rocks. Heing an heteroge- 
ous group their later representatives belonged to entirely dn- 
rent families. If we include the fungi the number of species 
Probably greater in the living flora than it was at any geologi- 

• The ferns, Equisetinece, and Lycopodinem probably 

1 originated in the Lower Silurian, and reached their absolute 
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maximum in the Carboniferous. The Cycadacece may have orig¬ 
inated as early as the Devonian. They must have attained their 
absolute as well as their relative maximum development in the 
middle Jurassic. The Conifercc through their archaic form, the 
Cordaitece, began in the Lower Silurian. They attained their 
full maturity in the Cretaceous, and are now on the decline. 
The Monocotyledons probably date back to the Lower Carboni¬ 
ferous or Devonian, and reached their highest expression in the 
palms whose reign occupied the early Tertiary. These also are 
probably now waning. The Dicotyledons must have had their 
real origin in the Lower Jura or Upper Trias; their absolute 
probably coincides with their relative development, the Apetaia 
being now declining, the Polypetalce about stationary, and the 
Gamopetalfc rapidly advancing. 


GENERAL NOTES. 

Results of the Philadelphia Meeting’. —It is unnecessary to mention 
hose features which are obvious from the nature of the meeting and the large 
attendance ot botanists. Not among the least results was the awakening t<» 
united aetiou, which must be still further augmented in order to forward nteas* 

ures of commanding importance which are quite within the scope of the organ¬ 
ization. 

w 

The action in reference to postage on botanical specimens seems to have 
been as vigorous and effective as could have beeu devised. The committee of 
the ( lub did their work well. The resolutions drawn up and presented by the 
officers of the Club to the Biological Section of the Association were as follows. 

Resolved, 1st. That the Biological Section of the American Association 
for the Advancement of Science earnestly request that the Postmaster General 
recommend to Congress such changes in the existing postal laws as will permit 
the transmission through the mails of botanical specimens, accompanied with 
the customary written labels, giving name, locality, date of collection and 

_- _ t .1 . 


collector’s name, at fourth-class rates of postage. 

Resoloed, 2d. That he take such action as may be deemed best to secure 

similar regulations in the transmission of botanical specimens to and fron) 
Canada. 

Resolved, 3d. That he cause the same subject to be presented before the 
Congress of the Universal Postal I nion .at its meeting in Lisbon in October 
next, in order, if possible, to secure like liberality with foreign countries. 

1 he secretary of the Section was instructed to transmit the same to the 
to the Postmaster General. Upon the suggestion of the vice-president, 

( ope, a motion w'as carried to have a committee appointed to wait upon the 
Postmaster General, and personallv urge the importance of the measures. 











